Abstract Due to their age, patients with endometrial carcinoma are often in an impaired general condition and have other concomitant diseases. To prevent overtreatment or undertreatment, invasive and noninvasive diagnostic procedures such as ultrasonography, hysteroscopy, and fractional curettage were compared with regard to their capacity to assess tumor extent (in) to the cervix. In 75 patients with endometrial carcinoma, the results of transvaginal ultrasonography, diagnostic hysteroscopy, and fractional curettage in assessing tumor spread to the cervix were compared with the final pathology report on the hysterectomy specimen. Cervical involvement was demonstrated in the hysterectomy specimen in 25.3% of the patients (19 of 75). Ultrasound identified evidence of cervical involvement with a sensitivity of 15.8% (3 of 19) and a specificity of 98.1% (53 of 54); hysteroscopy had a sensitivity of 42.9% (6 of 14) and a specificity of 89.5% (34 of 38); and fractional curettage had a sensitivity of 57.9% (11 of 19) and a specificity of 66.1% (37 of 56). None of the procedures on its own is suitable for pretreatment assessment of cervical involvement. However, negative endocervical curettage and hysteroscopical exclusion of cervical infiltration may often identify patients correctly without cervical involvement, thereby avoiding overtreatment.
Introduction
Endometrial carcinoma is the most frequent type of genital carcinoma among women, with an annual incidence of 24.7 per 100,000 women. With the mean age of onset being 68, it is mainly a disease of older women, who are usually in an impaired general condition due to concomitant diseases such as hypertension, coronary heart disease, diabetes mellitus, and obesity [1] . Stage-adjusted treatment needs to be carried out in order to avoid increasing the morbidity. Due to the early symptom of postmenopausal bleeding, a majority representing 75% of patients with the disease are diagnosed in International Federation of Gynecology and Obstetrics (FIGO) stage I. Recent findings have shown that the less invasive laparoscopy-assisted vaginal hysterectomy (LAVH) operation, with bilateral adnexectomy and with laparoscopic lymphadenectomy if appropriate, is a reliable surgical method for the treatment of FIGO stage I endometrial carcinoma [2] .
A 5-year survival rate of almost 90% is achieved in patients in FIGO stage I. This differs markedly from FIGO stage II, found in 10-20% of the patients, in which there is infiltration of the cervix. In this stage, the 5-year survival rate is in the range of 60-70%. When there is tumor infiltration as far as the cervical stroma (FIGO IIB), the National Comprehensive Cancer Network (NCCN) in the USA and the Gynecological Oncology Study Group (Arbeitsgemeinschaft Gynäkologische Onkologie, AGO) in Germany recommend radical hysterectomy with bilateral adnexectomy and pelvic and para-aortic lymphadenectomy [3] [4] [5] . These recommendations and guidelines are important not only for medicolegal reasons, but also in providing patients with an acceptable quality of care [6] . The background to such recommendations is that there are still substantial differences between various gynecology departments with regard to the type of treatment provided for gynecological tumors [7] . Particularly in older patients with multiple concomitant diseases, undertreatment and especially overtreatment need to be avoided. It appears all the more important to be able to assess the tumor involvement of the cervix even before treatment. Various simple and minimally invasive methods are available for this, such as transvaginal ultrasonography, hysteroscopy, and fractional curettage.
The aim of the present study was therefore to assess the diagnostic yield of the individual procedures in endometrial carcinoma with regard to tumor spread to the cervix.
Materials and methods
Between January 2003 and December 2005, 75 patients were referred to the Department of Gynecology at Erlangen University Hospital due to postmenopausal bleeding or sonographically suspicious endometrium and received initial treatment for endometrial carcinoma. The patients' average age was 65.6 years, with a range of 33-90 years. Twenty-three patients (30.7%) had already undergone curettage elsewhere with private gynecologists, without hysteroscopy. A routine ultrasound examination of the uterus and adnexa was carried out in all of the 75 patients. The remaining 52 patients (69.3%) underwent our hospital's standard procedure of hysteroscopy and curettage to diagnose an endometrial carcinoma. Due to their diagnoses, all of the 75 patients underwent surgery in accordance with their clinical stage and general condition.
For pretreatment assessment of the extent of tumor spread to the cervix, the patients' ultrasound findings were evaluated in relation to cervical infiltration. Tumor involvement of the cervix was considered to be present if the craniocaudal extension of the educible tumor reached the isthmo-cervical area, also if the endometrium of the cervix shows a poorly definable border to the myometrium, an increased vascular perfusion, an inhomogeneous structure, or an increased endometrial thickness.
Hysteroscopy reports were used to establish the macroscopic location and extent of the carcinoma (in) to the cervix. The hysteroscopy was always performed before curettage.
The histological findings from the fractional curettage were examined for the presence of tumor cells in the cervical abrasion samples. First, the cervical curettage was performed separately, and then the curettage of the uterine cavity. Generally, cervical infiltration can only be unequivocally confirmed in cervical abrasion samples if tumor cells are found to be infiltrating endocervical glands or the endocervical stroma. Due to the difficulty for the pathologists to detect the cervical infiltration as above defined, a cervical involvement was considered to be present if there was morphological evidence of the carcinoma in the cervical abrasion sample.
Finally, all of the diagnostic data obtained were compared with the ultimate histological findings and the TNM stage after definitive surgical treatment and were analysed statistically using the Statistical Package for the Social Sciences (SPSS) for Windows program, version 12.0 (SPSS, Inc., Chicago, Illinois, USA).
The study was approved by the ethics committee of the department of medicine at Erlangen University Hospital.
Results
Surgical specimens FIGO stage I endometrial carcinoma was histologically confirmed in 58.7% of the patients (44 of 75) after definitive surgical treatment; stage II was diagnosed in 14.7% (11 of 75), stage III in 10.7% (8 of 75), and stage IV in 2.7% (2 of 75). Particularly, a stage pT2a was found in 6.7% (5 of 75) of patients, a stage pT2b in 14.7% (11 of 75), and a higher stage than pT2b with involvement of the cervical stroma in 4.0% (3 of 75). According to the histological findings, cervical involvement was present in 25.3% of the patients (19 of 75). In one hysterectomy specimen, only adenomatous endometrial hyperplasia with atypia was found, although endometrial carcinoma had been confirmed in the corpus abrasion sample. Eighty-eight percent of the patients (66 of 75) underwent a simple hysterectomy with bilateral adnexectomy ± lymphadenectomy, and 12% of the patients (9 of In five of the 19 patients with tumor involvement of the cervix in the hysterectomy specimen, the involvement was limited to the cervical glands (pT2a) and had been demonstrated with ultrasonography, hysteroscopy, or curettage in only one case each. The remaining 14 patients had involvement of the cervical stroma (≥pT2b). Ultrasonography identified these cases in 14.3% (2 of 14), hysteroscopy in 55.6% (5 of 9), and cervical curettage in 71.4% (10 of 14) .
Ten of 14 patients (71.4%) with involvement of the cervical stroma (≥pT2b) underwent a simple hysterectomy with bilateral adnexectomy ± lymphadenectomy, and five of 61 patients (8.2%) without involvement of the cervical stroma underwent a radical hysterectomy with bilateral adnexectomy ± lymphadenectomy.
A positive cytology during definitive surgical treatment after hysteroscopy was detected in 1.9% (1 of 52).
Discussion
In accordance with the 1988 FIGO recommendations, the staging of endometrial carcinoma is carried out surgically [8] . The deterioration in the prognosis associated with cervical involvement in endometrial carcinoma was recognized as early as 1941 by Heyman et al. [9] . In FIGO stage IIB, the National Comprehensive Cancer Network (NCCN) and the Gynecological Oncology Study Group (Arbeitsgemeinschaft Gynäkologische Onkologie, AGO) therefore currently recommend radical hysterectomy [3] [4] [5] . This indicates the importance of preoperative diagnosis of the intracavitary extent of tumor spread. Particularly in older patients with other concomitant diseases, undertreatment and especially overtreatment need to be avoided.
On the basis of their 1990 study including 160 patients who underwent surgery for endometrial carcinoma, Ayhan et al. consider that only preoperative diagnosis of the extent of tumor infiltration into the cervix in endometrial carcinoma is inadequate [10] . Cervical involvement was demonstrated in 12.5% of the patients who were clinically considered to be in FIGO stage II after endocervical curettage. In 8.6% of patients with clinical stage I, occult involvement of the cervix was discovered postoperatively. In our own group, fractional curettage showed a false-positive rate as high as 63.3% and a false-negative rate of 17.8%, with a sensitivity of 57.9% and a specificity of 66.1% (Table 2) . By contrast, Toki et al., in a study including 64 patients who underwent endocervical curettage, reported a high sensitivity rate of 91%, with a high negative predictive value of 96% [11] . The greatest sources of error in relation to the high false-positive rates appear to be the spreading of tumor cells into the cervical canal due to instrument manipulation, and intraluminal projection of tumor cones. According to the NCCN and AGO recommendations, cervical infiltration can only be unequivocally confirmed in cervical abrasion samples if tumor cells are found to be infiltrating endocervical glands or the endocervical stroma [3, 4] . However, such findings are often only diagnosed with difficulty.
Wang and Guo have shown that hysteroscopy is capable of predicting cervical infiltration more accurately than fractional curettage alone [12] . In their study including 156 patients, 90% of cases of cervical infiltration were correctly demonstrated or excluded by hysteroscopy. This was possible with endocervical curettage in only 75% of the cases. Mencaglia et al. had already published similar results in 1984 [13] , with hysteroscopy showing an accuracy rate of 92% for excluding or confirming cervical involvement, with no false-negative results and two falsepositive results. However, the study only included 23 patients. In a retrospective study including 200 patients, Lo et al. compared the value of hysteroscopy and intraoperative macroscopic assessment in the diagnosis of cervical involvement [14] . With hysteroscopy, they reported an accuracy of 92.5%, a sensitivity of 68.3%, a specificity of 98.7%, a positive predictive value of 93.3%, and a negative predictive value of 92.4%. In the authors' view, this suggested that hysteroscopy should play a substantial role in the preoperative diagnosis of endometrial carcinoma.
In their study, the sensitivity was dependent on the degree of cervical infiltration. With involvement of the cervical glands alone, the sensitivity was 50%, while with involvement of the cervical stroma alone the figure was 0%. Infiltration of both the cervical glands and the stroma produced a sensitivity of 86.2%. The results for hysteroscopy and macroscopic assessment were almost identical. Considerably more negative results for hysteroscopy in 38 patients were reported by Kietlinska et al. in a study comparing fractional curettage, hysteroscopy, and imaging procedures such as ultrasonography, computed tomography, and magnetic resonance imaging [15] . For hysteroscopy, the diagnostic accuracy for cervical involvement was given as 65.8%, with a sensitivity of 33.3%, a specificity of 68.6%, and a positive predictive value of 8.3%. In a study including 67 patients in which transvaginal ultrasonography was compared with hysteroscopy in the assessment of cervical involvement in endometrial carcinoma, Gabrielli et al. in 1996 [16] obtained similarly poor results for hysteroscopy. Hysteroscopy was found to have an accuracy of 72% for the diagnosis of cervical involvement. The sensitivity was 64%, the specificity 73%, the positive predictive value 32%, and the negative predictive value 91%. Overall, hysteroscopy and transvaginal ultrasonography produced comparable results. Our own data for hysteroscopy are comparable with those of Kietlinska et al. [15] and Gabrielli et al. [16] , with an accuracy rate for diagnosing or excluding cervical involvement of 76.9%, a sensitivity of 42.9%, a specificity of 89.5%, a positive predictive value of 60%, and a negative predictive value of 81.0%. As in the study by Lo et al. [14] , the present data also showed a difference in the sensitivity of hysteroscopy relative to the degree of cervical infiltration. In our examinations, the sensitivity for infiltration of the cervical glands was 20%, while for infiltration of the cervical glands and cervical stroma it was 55.6%.
In our examinations, ultrasonography provided an extremely poor sensitivity figure of 15.8% for assessing cervical involvement. This would at best make it possible to diagnose cervical involvement, but not to exclude it. The specificity was 98.1%, and the accuracy for excluding or demonstrating cervical infiltration was 76.7%. This might have been due to the fact that during the ultrasound examination, greater importance was attached to the depth of myometrial infiltration than to cervical infiltration. Gabrielli et al. also considered that transvaginal ultrasonography is only of limited value for assessing cervical involvement [16] . They calculated an accuracy of 82%, a sensitivity of 54%, and a specificity of 87%. In contrast to these findings, Kose et al. report an accuracy rate of 97.8%, a sensitivity of 75.0%, and a specificity of 100% [17] . However, their study only included a total of 43 patients, four of whom (9.3%) had histological confirmation of cervical involvement. We would conclude from the data obtained in the present study that each individual procedure on its own is not adequate for pretreatment assessment of intracavitary tumor spread in endometrial carcinoma. However, if endocervical curettage is negative and hysteroscopy shows no cervical infiltration, it often may be possible to identify patients correctly who are at a lower risk, i.e. those without cervical involvement. Because hysteroscopy and fractional curettage feature relatively high negative predictive values of 81.0% and 82.2%. In this way, an overtreatment could be prevented in 91.8% of patients (56 of 61) without involvement of the cervical stroma. In particular, hysteroscopy is more sensitive in assessing cervical infiltration if it extends into the cervical stroma (55.6%) than when there is infiltration of the cervical glands alone (20.0%). However, the National Comprehensive Cancer Network (NCCN) only recommends clinically assuming FIGO stage IIB and carrying out radical hysterectomy if there is clear evidence of stromal infiltration in the cervical abrasion sample [3] . In the final analysis, the potential benefits of a high-risk operation such as radical hysterectomy may be relativized by the patient's age and concomitant diseases.
